This paper reviews methods which have been proposed and used for determining the various types of shrinkage undergone by a cooling metal. The three types of shrinkage to be considered may be defined as (a) 
and his associates (7, 8, 9, 10, 11), Chamberlain (12) , Wust (13) , and also by Johnson and Jones (14) .
A simplified method used by Anderson (15) This method was used bv Bornemann and Sauerwald (16) , Endo (17, 18) , Honda and Endo" (19) , Russell, Allen, and Goodrich (20) , Matuyama (21, 22) , and Honda, Kase, and Matuyama (23) .
Goodrich (3) West (28) has reported results on cast iron obtained in this manner.
Two spheres of the same dimensions were cast, one being fed from a heavy riser and the other being unfed. The experiments were repeated on spheres of larger sizes. His results were not consistent, however. Smalley (29) conducted similar experiments on conically shaped specimens of gray cast iron, to determine the relation between shrinkage during solidification and the tendency to form a pipe.
Longden (30) has reported results on cylinders and spheres, fed and unfed, and Schwartz (31) cast four spheres from the same runner and calculated the shrinkage from the density of the metal in the gate and the weight and volume of the spheres.
[Vol. 8 These methods are similar in principle and undoubtedly gave useful results to the foundry in which they were used. However for fused quartz (35) and 14.7 X10~6 for iron (36) As -may be observed from the lower portion of the curve represented in Figure 5 the specific volume of liquid aluminum at the freezing point was found to be 0.4173 ml/g. The difference between the specific volumes of the solid and liquid aluminum at the freezing point, the change in the specific volume due to solidification shrinkage, is equal to 0.4173-0.3903 = 0.0270 ml/g. This is equivalent to 6.5 per cent, as based on the specific volume of the liquid at the freezing point.
The specific volume-temperature curve for the aluminum in the solid state may also be computed from the coefficient of linear thermal expansion. The average coefficient of linear expansion of aluminum of the purity used in this work was determined by Hidnert (36) Specific volume-temperature curve of zinc being equal, he found that (a) the smaller the cross section of a cast bar of given length, the less the contraction; (b) the greater the length for a given cross section, the less the contraction; and (c) the contraction was less in chill molds than in sand-cast molds.
Anderson's value for the total linear contraction of commercial aluminum was 1.68 per cent of the length of the solid bar at the freezing point, whereas the value calculated from the thermal expansion measurements of materials of the same purity is 1.85 per cent, as has been shown.
Coleman (38) The complete specific volume-temperature curve of aluminum is shown in Figure 5 . The values reported by Edwards and Moormann (25) are also plotted on this figure for comparison. [Vol.8
The composition of the different metals and alloys used is given in [Vol. The linear contraction-temperature curves determined for red brass are given in Figure 11 In Table 3 Chamberlain (12) studied a series of copper-aluminum alloys with respect to their behavior during solidification by means of an apparatus similar to Turner's.
He found a distinct relationship between the expansion curve during solidification and the crystallization interval curve.
He states that the expansions are produced by forces of considerable magnitude.
Sauerwald (39) found a marked expansion for copper and coppertin alloys during solidification.
Boehm (40) 
